Data Analysis

81
Two periods of GNSS observation data are processed to generate ZTD and Slant Wet Delay (SWD). One is a 82 rainy period from July 20 to 26, 2015 when Hong Kong suffered the heaviest daily rainfall of 2015 (191.3 83 mm rainfall on July 22). The other is a rainless period from August 1 to 7, 2015.
84
We adopt the same settings as detailed in Zhang et al. (2017) to process the GNSS data. The precise point Figure 2. Flowchart of data assimilation using the WRF model.
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The background data are processed by WRF preprocessing system (WPS). The WRFDA is run with the 114 generic CV3 option, and the default background error is adopted in this study. The GNSS ZTDs are the input 115 observations for WRFDA. We run WRFDA and obtain the output which is then used to initialize the WRF 116 model. For comparison's sake, we also run the WRF model using the WPS output as the initial conditions.
117
When we obtain the reanalysis from the WRF model, we use Equation (1) where P is the pressure in Pascal, q is the specific humidity in kg/kg. Figure 5 shows the statistics of the bias, standard deviation (STD), and Root Mean Square (RMS) of the 163 Tomography, the Reanalysis1, and the Reanalysis2 validated by the Radiosonde at different heights. In the 164 rainy period, bias of Reanalysis1 is smaller than that of Reanalysis2, but the differences are not obvious in 165 terms of STD and RMS. In the rainless period, the bias of Reanalysis1 in the lower troposphere is slightly 166 greater than that of the Reanalysis2. Overall, the differences between Reanalysis1 and Reanalysis2 are not 167 significant.
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In the rainy period, the bias, STD, and RMS of the Tomography are greater than that of the Reanalysis1 In the whole troposphere in the rainless period, Reanalysis2 has the smallest bias but the largest STD and 
